Chemoattractant-induced tyrosine phosphorylation and activation of microtubule-associated protein kinase in human neutrophils.
Activation of human neutrophils by the chemotactic peptide formyl-methionyl-leucyl-phenylalanine (fMLP) induces tyrosine phosphorylation of several polypeptides, including a prominent band of approximately 41 kDa. A polypeptide of identical electrophoretic mobility was recognized by a monoclonal antibody raised against a sequence corresponding to amino acids 325-345 of ERK-1, one of a family of mitogen-activated protein (MAP) kinases. To establish the possible identity of these polypeptides, extracts from control and fMLP-treated cells were immunoprecipitated with immobilized antiphosphotyrosine antibodies. Reactivity with anti-ERK-1 antibodies was observed only in the precipitate of chemoattractant-stimulated cells. These data imply that a MAP kinase constitutes at least part of the tyrosine-phosphorylated 41-kDa polypeptide. By using an in vitro renaturation assay, treatment of intact cells with fMLP was found to stimulate several protein kinases, including one of approximately 41 kDa. Renaturation of samples immunoprecipitated with antiphosphotyrosine antibodies revealed the presence of an active protein kinase in chemoattractant-stimulated, but not in control cells. The immunoprecipitated kinase comigrated with the 41-kDa tyrosine phosphorylated polypeptide and the anti-ERK-1 reactive band. We conclude that a MAP kinase closely related or identical to ERK-1 is tyrosine phosphorylated and activated when human neutrophils are stimulated by chemotactic peptides. The rapid phosphorylation of this kinase, which is apparent within seconds, is compatible with a role in the activation of the respiratory burst and/or other neutrophil responses.